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influence of rain and sunshine. Saturated with rain-water, which dissolves more or
less of any soluble constituents that may be present, and thereafter exposed to the
desiccating and expanding influence of the warm rays of the sun, rock-surfaces sire
disintegrated, breaking up into angular fragments or crumbling into dust.1 In high
mountainous situations, as well as in lower regions where the temperature falls below
the freezing-point in winter, weathering is in large measure caused by the action of
frost (p. 531); in arid lands subject to great and rapid alternations of temperature, it
may be mainly due to 'the strain of alternate, expansion and contraction, and the
mechanical action of the wind (p. 434 et see/.).

Mere hardness or softness forms no sure index to the comparative power of a rock to
resist weathering. Many granites, for instance, weather to clay, deep into their mass,
while much softer limestones retain smooth, hard surfaces. Nor is the depth of the
weathered surface any better guide to the relative rapidity of waste. A tolerably pure
limestone .may weather with little or no crust, and yet maybe continually losing an
appreciable portion of its surface by solution, while an igneous rock, like a diorite or
basalt, .may be encased in a thick decomposed crust'and weather with extreme slowness.
In the former case, the substance of the rock being removed in solution, few or no
insoluble portions are left to mark the1 progress of decay ; while in the igneous rock, the
removal of but a comparatively small proportion causes disintegration, and the remain-
ing insoluble parts are found as an external crust. Impure limestone, however, yields
a weathered crust of more or less insoluble particles. Hence, as we have already seen
(p. 110),- the relative purity of limestones may be roughly determined from their weathered
surfaces, where, if they contain much sand, the grains will be seen projecting from the
calcareous matrix; should they be very ferruginous, the yellow hydrous peroxide, or
ochre, will be found as a powdery crust; or if they be fossiliferous, they will commonly
present the fossils standing out in relief. An experienced fossil-collector will always
carefully search weathered surfaces of limestone, for he often finds there, delicately
picked out by the weather, minute and frail fossils, which are wholly invisible on the
freshly, broken stone. This difference arises from the crystalline calcite of the organic
remains being less soluble than the more granular calcite in which these are imbedded.
Limestones frequently assume a remarkable channelled rugose surface, with projecting
knobs, ridges and pinnacles especially developed in high bare tracts of ground
(Karrenfelder).2 They are likewise perforated by many holes, tunnels and cavernous
spaces, due to the solvent action of water (p. 477).

Rocks liable to little chemical change are best fitted to resist weathering, provided
their particles have sufficient cohesion to withstand the mechanical processes of dis-
integration/5 Siliceous sandstones offer excellent examples of this permanence. Con-
sisting mainly of the durable mineral quartz, they are sometimes able so to withstand
decay, that buildings made of them still retain, after the lapse of centuries, the chisel-
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